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Kp -2-^/7 7^-1, 9.5 g £r#fc„ 

(b) 4, 5- it* ?-;V4B£fo7 # 

±IB (a) <D%Ljma (9.5 g, 53 mmol) (Dffijt (28 ml) $§SKfc, 115^1?^ 
10 (6. 1 ml, 0. 12 mol) (Dffim (28 ml) a88ft&45#a»r*T»T«, l^TOBilgfc 

^5£.£K<fc!)«Ulft;£4& 3.5 g £#fc„ 
###J 4 

4,5-v^ f=3rv-il7K^^/l^ 

15 (a) 4,5-^ h*r->7? V K 

^bTK^^SflSfP^^rfc^^i; (36 ml) fc3,4-^ h^r^^m 
(5.0 g, 27 mmol) ^Mx-tc^ mkimU**'*zf V ^bfttf* eS^CT^ 
TOSJt^bfc SO£?£3r^JHtiSiU glit&CTk (16 ml) &Jnx., ^"T^^ 
TtK (^T^=TtK :tK=2: 3) T'ffilbtf:, #Tffiif£pfl£:iSt5t, tK^ ftflW 

20 S r i: J; 4, 5-i^ h UK4.0g Sr#fc 0 

(b) 4,5-^ h^y^/l^ 
e»iB^^^«*y^A7K»« (50 ml) JC7K^Jt#T. -LlB(a)tf>£/&fe 

(3.0 g, 15 mmol) £>2 N TK^b^ h JJ <7^7k^£$&TU #^^25*C^MU 

25 BlJU ^^^^t?^tt^bT^JE^bfCo mm\Z.*?S~/}s&to^ 10# 

^7^/1^ 4.1 g £:#fc 0 

(c) 4, 5- h ici/tefc? 

±fB(b)tf>£j&^ (4.1 g, 18 mmol) (14 ml) «K lO&fflftlfttiffift 
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Lfc fcj&m*7k7k*\z.m%\ ^nn^/vAT-tttti. mwm&mi$mfc$$'t' \> 

5 

5 5,6 — (l/y>i?%/U7$^MtefcV3 

(a) 5,6 — fy^y^/i/^y^ i^^vioc^vvw 

1,6-^^^-T^ (0.72 ml, 6.3 mmol) (D^riyU^ (5 ml) f&fofcTff-U 
>i?$Jl'tf^m V^/V^^TtV (1.0. ml, 6.3 mmol) & £t^#/l^=/l^ 
^p/<y^i;x=/^^h (0.1ml, 0.62 mmol) SrMT^ 80fC5 BH1Jf*£ 

T-^H>-^ : mm^/^=l0 : ^ <!: «fc 9 5, 6 — f ^^^^^7/^ 

^^/^^-r/u 0. 36 g£r#fc 0 

(b) 5, 6— f f#'>'S?*/UT&WSjt 

15 ±|B(a)^^ (0.36 g, 1.4 mmol) ©gfcgl (0.8 ml) mWiKm&m (0.4 

ml) 80 < CT*-«£#Lfc o ^f&^Tk&JB*., *fWI§&Sr*^ 7k2fe> 

nm-tz zt\z£*)5, 6— r ^^v^/i^^ o. 28 g &#fc 0 

(c) 5,e-^^^^^/v^mM^ 

Jimib) <D£j&m (0.28 g,1.4 mmol) Sr&TKg^ (6.7 ml) -^MitSfS 

fl^tt 0. 25 g&#fc„ 
##0)J 6 

5, 6, 7, 8— T h7tKo -2, 3— U^^jU^mM^m 

mmVuWk LTl, 7-;*-* * >-£r/BV\ ###J5£ REIK: LT^M^^S: 

25 nt-o 

7 

1, 3- Kb -2-^^/77^-5, 6- v^^/^^MtK^ 
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8 

1, 2-^n^E— 4, 5-(^l^^^y)^:/1?^&/BV\ 4,5-^^vHlS 

5 mmm i 

5, 6-v>y ^Vw-2- (4-y/t-^n y^—yw) -3-*;i/#^ y-T KP 
^-1-;*-^ CIUPAC£ : 2-[2-(4-y/l^ny ;t c^)-5,6-v ? y ; 7Vl — 

3- y -2, 3- ^ t k o - ih-- < y >- K— /v— \-s{>v\ mm 

(1-a) 5, 6— ^-2- (4-7/^a 7 ^-/U)-f y-f ^ KU S'-l, 3-^ 
10 ^ 

4,5— £^p«^/WSl*7^V» (1.7 g, 9.6 mmol) t4-7;^DT=!Jy (1.1 
g, 9. 6 mmol) ^f^/VATn^^ ISCCTI^fP^PI^^U JWfrflL 

y ^ - (y n n jft/V'A) Tit $H~5 C i: «fc 9 5, 6-i?y ^vk- 2- (4- y/u&u 

15 y^=/^)-f y-r^K y ^-i,3- v 5 ^-^ 2.0 g§r#/c 0 

1 H-NMR (CDC1 3 ) 6 : 2.44 (6H, s, CH 3 ), 7.15-7.22 (2H, m, PhH), 7.38-7.45 
(2H, m, PhH), 7.71 (2H, s, C 4>7 -H) 
(1-b) 5, (4-7/^n 7 xr:;I/) -3 - 1 KoW^yK 

20 ±|B(l-a)(D^^ (1.0 g, 3.7 mmol) (9 ml) N 7f7k Kn 

77V (9 ml) 7lC^#^ *m4k*Vm*}-hV !>A (0.15 g, 

3.9 mmol) fcybn&fcflK £ <DM.mX'30ftmW;WVti o K^^tK^Bx., 

«fWbfc3»S**r*8t, TkifcU ftMrr%>z.k\z& 5 5,6-$?* 7-^-2- (4-^/u 
tP7i=/v)-3-t Kn^Wy^>Kyy-l-ty 0.95 g£#fc 0 
25 (1-c) 5,6-^^^yP-2-(4-y/^n^^=/U)— 3-3C hdrv-^/^=:/^y 

f/W^yKJ)y-l-ty [IUPACife :2-[2-(4-7;^b7x=;V) 
-5,6-v ? y.^-/P-3-^-=ary-2, 3— ^fc Kn-1H-^ y^T ^ K— /I'-l— < )V\ 

_L|B(l-b)<D^#l (0.90 g, 3.3 mmol) t (#/l^Ji h^rv^y ^l^) hV 7 
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^^/U^XT^^i/ (1.4 g, 3. 9 mmol) SrT/l^y^ffi^Tx hA'^f (15 ml) 

77^- (futntvuA. : yy/ -71^=50 : 1) Tit^-f^ £. £: KlJ; 9 5,6-v* 
/. ^V^-2- (4-7^tB7i=/l/) b V^/U^/Wy ^vl~f V ^ K 

5 y^-1-^"^ [IUPAC^ : 2-[2-(4-7/^n7x=^)-5,6-^^ 

-3-^y-2,3-^t Kn-lH-^y-f^K— ct^vvcc* 
0.37 g%#fc„ 

^-NMR (CDC1 3 ) 5: 1.18 (3H, t, CI^CH,), 2.36 (3H, s, CH 3 ), 2.38 (3H, s, 
CH3), 2.50 (1H, dd, OQ, 2.85 (1H, dd, CH 2 ), 4.02-4.15 (2H, m, CH^Ciy, 
10 5.46 (1H, dd, CH), 7.10-7.18 (2H, m, PhH), 7.27 (1H, s, C 7 -H), 7.48-7.54 

(2H, m, PhH), 7.68 (1H, s, C 4 -H) 
(l-d) 5, 6- v>y {A-7;v3ru -7^~jv) -z-Xsutf^is* fjvj 

[IUPAC£ : 2-[2-(4-y/l^n:7: t =A')--5,6- 
V* ^;v-z-tty-2, 3-i^t Kn -ih — f y-f > Y^-tv—i — f ^]RSa 
15 JblB(l-c)0^^^ (0.20 g, 0.59 mmol) &*P/-JV (1.5 ml) > 15% 

K,C0,7WStt (0.46 ml) «f N 75 C C"C4^^»^ bfc 0 K*Stt*«BE*»U 

i&SriitEU U f*t5 rtia 19 fKJBft&tt 0. 12 gSr#fc. 
^-NMR (DMSO-de) 5: 2.32 (3H, s, CH3), 2.34 (3H, s, CH 3 ), 2.52 (IH, dd, 
20 CH,), 2.80 (1H, dd, CHj), 5.55 (1H, dd, CH), 7.26-7.30 (2H, m, PhH), 7. 44 

(1H, s, C 7 -H), 7.54 (1H, s, C 4 -H), 7.57-7.61 (2H, m, PhH) 

mmm 2 

^JSMl £ bT5, 6- ^-/V—3-^/U7i?dr^ ^-2-gtfe^ y ^ K 

25 y >--i-^-^^#fc 0 

0£6£M 3 

5, 6- v?^ f-;\y—2— (3- y/M-n y ^=/U) -3- (4- * ^vU— 1— fc'^y $*=A0 
5, 6— yy ^vi^-2- (3-yy^^-n y cx^u) -s-^/u^dr^^^/K y>r v K 
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V Is— \— Oris [IUPAC^fe : 2- [2- 7 x=/P) -5, 6- i^^ f 
— y— 2,3— S?fc Kn— 1H-- f V>f ^K— /U-l—Oklg^] (0.50 g, 
1.6mmolh l-^f^t 0 ^?^^ (0. 16 g, 1.6mmol) > 1— 3— (3— 
y ^VKT ^ 7 7"n fcVw) #A*$i?>( 5KMKn^Pp K (0. 31 g, 1. 6 mmol) 
5 *5im-t Kn^y/hP7y^ ^ KW-J* (0.25 g, 1.6 mmol) & 

Tf7tKn77y (40 ml) 25 < CT?16B#|1SJ^# bfc 0 SMWHiL, 
SitS:v'!J*Wn , 7h^77^- (^ n a*;i/A : y ^ y — /W=20 : 1) *C 
*t®l*r « - £ <fc 0 |R]£fc£fe 0. 56 g&#fc 0 

1 H-NMR (CDC1 3 ) 6: 2.16-2.26 (2H, m, piperazine), 2.27 (3H, s, NCH 3 ), 
10 2.36 (3H, s, CH3), 2.37 (3H, s, CH3), 2.34-2.42 (2H, m, piperazine), 

2.41 (1H, dd, CHjj), 2.91 (1H, dd, OQ, 3.20-3.31 (2H, m, piperazine), 
3.64-3.72 (2H, m, piperazine), 5.77 (1H, dd, CH), 6.88-6.93 (1H, m, PhH), 
7.38 (1H, s, C 4 -H), 7.35-7.42 (2H, m, PhH), 7.58-7.62 (1H, m, PhH), 7.68 
(1H, s, C 7 -H) 
15 HJfiM 4 

5, 6-i>y =f-/V—2- (4-7;l/tD7x=/W) -3-^/^^^^^/W y-f ^ K!) 
>--l-^->- CIUPAC^ : 3- [2- (4-7/^o 7i=/V) -5, f ^~ 
3-^"=3ry-2,3-^fc Kn-lH-^f y^f yK^-l-^;V]7n ^^10 
(4-a) 5, /V-2- (4-7;Vto7i=;U) -3- (2-t 

20 y-f^Ry ^-1-^-^ 

T^A^^U^A (80 mg, 3. 7 mmol) ©rf7t Ka7 7^^M 
it#Ts 5, 6-^y (4-7/^0 71^) -3-^ b ;Vi$~;V* 

^^y-r^KD^-l-^-^ (IUPAC^S :2-[2-(4-7/l'tn7i=;V) 
-5, 6-v*y ^jV-Z-ir* y-2, 3-^t Ka - lH-^T y^T K— A'— 1 — f /I'] 
25 m$l ^;V^7s*rM (0.63 g, 1.9 mmol) 5rJD^> 25^39 R£RS1}f# Lfc 0 ^ 

}tmz&&tiuz_ s mmmgk&mM, f£m-5-£^£9 5,6-^y^-2 

- (4- ^ -3— (2— t Kn^^^^w)^y^^KP ^— 1-^-^ 
0.51 g£r#fc 0 

^-NMR (CDC1 3 ) 5: 2.01-2.25 (2H, m, qi,CH 2 0), 2.37 (3H, s, CH3), 2.40 
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(3H, s, CH3), 3.50 (2H, dd, CH^O), 5.28 (1H, dd, CH), 7.12-7.16 (2H, m, 
PhH), 7.32 (1H, s, C 4 -H), 7.52-7.55 (2H, m, PhH), 7.68 (1H, s, C 7 -H) 
(4-b) 5, 6-S^y f-/U—2— (4- 7;V$-u ~7 en -3— y ^/l^df-V^^vW 

y^r^Ky ^-i-^-v 

5 ±lB(4-a)<D£/£4&> (0. 20 g, 0. 67 mmol) $$&Tf- V V ^fVT % 1/ (0. 14 ml, 

1. 0 mmol) <DV? uu*? >Wffir^* *S>\># P V K (0. 06 ml, 0. 78 mmol) Srj&P 
25'CT?3Q#raHH$Lfc. RJSttSrTk*, ^ilU SfiKSrWEETS* UT5, 6 
- v>y ^V>-2- (4- 7A^B7x5A/) -3- S'A^df-S^^vM' V^^VV 
0.23 g&#fc„ 

10 l H-NMR (CDCI3) 6: 2.26-2.45 (2H, m, CH^O), 2.38 (3H, s, CH,), 2.41 

(3H, s, CH3), 2.79 (3H, s, CH3S0 2 ), 3.90-4.04 (2H, m, CEjCHjO), 5.29 (1H, 
dd, CH), 7.14-7.18 (2H, m, PhH), 7.31 (1H, s, C 4 -H), 7.51-7.54 (2H, m, 
PhH), 7.70 (1H, s, C 7 -H) 
(4-c) 5, 6-v^ =f-]V-2— (4-7/Vto7i=;V) -3-^7/xf;W y^f V 

15 KU^-1-^-^ [I UPAC£ : 3-[2-(4-7;UtP7i=;V)-5,6-^f 

7l^-3-^y-2, 3-^fc Kp -lH-^f y-f V K— )V-\ — f;U]7 p P/^= MJ 
AO 

-h!B (4-b) (0.23 g, 0.63 mmol) 080% x^y-/i/»^7WW 

(0.12 g, 1.9 mmol) Srflnx.. 4NF^»3S»fcLfc 0 ^&^zk£r;bn;Lifc 
20 m^^-Vmm. tK&> ^&3£EET©:fe UT5, 6-^^-2- (4- 

7x=^) -3—>7y xf-;W V'l' V [I UPAC 

£ : 3-[2-(4-7/^n^a:c=/U)-5,6-^^^-3-^-dry-2,3-^fc K 
n-lH->f y^f y K-^-l-f^T'n/^x f 0.19 g£r#fc„ 
1 H-NMR (CDCI3) 8: 1.77-1.99 (2H, m, CHgCHgCN), 2.28-2.41 (2H, m, 
25 CHjC^CN), 2.38 (3H, s, CH,), 2.42 (3H, s, CH 3 ), 5.29 (1H, dd, CH), 7.15- 

7.20 (2H, m, PhH), 7.26 (1H, s, Cj-H), 7.50-7.53 (2H, m, PhH), 7.70 (1H, 
s, C 4 -H) 

(4-d) 5, 6- (4-y/M-n ~7 —Z—fjA^^^xf-^ V 
sffFV [IUPAC^ : 3-[2-(4-7;^n7i^)-5,6-v ! 



WO 2004/048332 




PCT/JP2003/014986 



30 



m 

_h|S(4-c)<D^#j (0.18 g, 0.58 mmol) ^m^M (10 ml) tfTf — 

5 ^ 0. 15 g£#fc 0 
5 

5, 6- i?* =f->V—2- (4- 77^n y ~;U) -3- (4-^ 1 - t°^y S^AO 

5, (4-77^n ^^c^/k) -S-^A-sJ?^ fJ^/Wf y-f V K 

10 (I UPAU : 3-[2-(4-7/Vtn7i=/l')-5,6-^f ;l/ 

— 3— ^**y— 2.3— Kn— 1H— >f y-f^K—A— 1— <</i']-7ut?yjr^ffl & 

l H-NMR (CDC1 3 ) 8 : 1.64-1.98 (2H, m, q^C=0), 2.10-2.21 (2H, m, 
piperazine), 2.24 (3H, s, NCH 3 ), 2.24-2.27 (2H, m, piperazine), 2.27- 
15 2.37 (2H, m, CHjCEjCM)),. 2. 37 (3H, s, CE,), 2.39 (3H, s, CH 3 ), 3.04-3.07 

(2H, m, piperazine), 3.41-3.56 (2H, m, piperazine), 5.32 (1H, dd, CH), 
7.12-7.16 (2H, m, PhH), 7.26 (1H, s, C 4 -H), 7.55-7.58 (2H, m, PhH), 7.68 

(1H, s, C 7 -H) 

20 mffi,m&x.xfimmM5tmm\zi,T. mi^^xmz^z^t^m^fto 
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N-R 2 

H 2 C— l/ V— CH 3 

ft ' ' 



No. 



Ri 



R2 



MM CC) 



6 



8 



5-CHs 

4.5- di-CHs 

4.6- di-CHs 

4.7- di-CHs 
5,7-di-CHa 
6,7-di-CHa 
5,6-di-CH3CH2 
5,6-di-CHaO 



F 

-Q 

F 
F 
F 

-o- 



153~162(14&^£) 
161~168(li£^i£) 

160.5~170 
156~163(l£Hfett) 
154~ 162(1 tttttt) 



£ 1 bfc#Yb^ONMRfi[Sr^*t" : 

No. 1 1 H-NMR (CDClg) 6: 2.17-2.25 (2H, m, piperazine), 2.27 (3H, s, 
NCH 3 ) , 2.34-2.40 (2H, m, piperazine), 2.44 (1H, dd, CR,), 2.47 (3H, s, 
CHg), 2.83 (1H, dd, ClQ, 3.18-3.33 (2H, m, piperazine), 3.58-3.76 (2H,m, 
piperazine), 5.78 (1H, dd, CH), 7.10-7.18 (2H, m, PhH), 7.33 (1H, br d, 
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C 6 -H), 7.41 (1H, br s, C 4 -H), 7.56-7.63 (2H, ra, PhH), 7.79 (1H, d, C 7 -H) 
No. 2 ^-NMR (CDC1 3 ) 8- 1.92-2.23 (4H, m, piperazine), 2.22 (3H, s, 

NCH,), 2.33 (3H, s, CH,), 2.39 (3H, s, CH,), 2.64 (1H, dd, CH,), 2.82 (1H, 

dd, CH,), 3.03-3.25 (2H, m, piperazine), 3.50-3.58 (2H, m, piperazine), 
5 6.02 (1H, dd, CH), 6.87-6.91 (1H, m, PhH), 7.30-7.46 (3H, ra, PhH and 

C 6 -H), 7.60-7.66 (2H, m, PhH and C 7 -H) 
No. 3 r H-NMR (CDC1 3 ) 6: 2.01-2.33 (4H, m, piperazine), 2.23 (3H, s, 

NCHg), 2.39 (3H, s, CH,), 2.43 (3H, s, CH3), 2.65 (1H, dd, Ciy, 2.82 (1H, 

dd, CHj), 3.07-3.27 (2H, m, piperazine), 3.49-3.60 (2H, m, piperazine), 
10 5.98 (1H, dd, CH), 6.87-6.92 (1H, m, PhH), 7.22 (1H, s, C 6 -H), 7.34-7.45 

(2H, m, PhH), 7.56 (1H, s, C 7 -H), 7.62-7.66 (1H, m, PhH) 
No. 4 ^-NMR (CDCI3) 6 : 1.98-2.05 (1H, m, piperazine), 2.16-2.35 (3H, 

m, piperazine), 2.22 (3H, s, NCH,), 2.39 (3H, s, CH,), 2.63 (1H, dd, CH 2 ), 

2.71 (3H, s, CH 3 ), 2.83 (1H, dd, CH,), 3.07-3.27 (2H, m, piperazine), 
15 3.46-3.60 (2H, m, piperazine), 5.97 (1H, dd, CH), 6.87-6.92 (1H, m, PhH), 

7.16 (1H, d, C 6 -H), 7.26 (1H, d, C 6 -H), 7.33-7.45 (2H, ra, PhH), 7.63- 

7.66 (1H, m, PhH) 

No. 5 ^-NMR (CDCI3) 8: 2.20-2.25 (2H, m, piperazine), 2.27 (3H, s, 
NCHg), 2.37-2.41 (2H, m, piperazine), 2.42 (3H, s, CH 3 ), 2.44 (1H, dd, 

20 CHj,), 2.71 (3H, s, CH,), 2.88 (1H, dd, Ciy, 3.21-3.31 (2H, m, 

piperazine), 3.64-3.76 (2H, ra, piperazine), 5.75 (1H, dd, CH), 6.88-6.92 
(1H, m, PhH), 7.07 (1H, s, C 6 -H), 7.21 (1H, s, C 4 -H), 7.34-7.41 (2H, m, 
PhH), 7.59-7.62 (1H, m, PhH) 
No. 6 1 H-NMR (CDClg) 6 : 2.20-2.23 (2H, ra, piperazine), 2.26 (3H, s, 

25 NCHg), 2.36-2.38 (2H, m, piperazine), 2.36 (3H, s, CE,), 2.41 (1H, dd, 

CHg), 2.72 (3H, s, CH,), 2.87 (1H, dd, CR,), 3.19-3.30 (2H, m, 
piperazine), 3.63-3.72 (2H, m, piperazine), 5.74 (1H, dd, CH), 6.89-6.94 
(1H, m, PhH), 7.31-7.42 (4H, ra, PhH and C 4>5 -H), 7.57-7.61 (1H, m, 
PhH) 
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No. 7 1 H-NMR (CDC1 3 ) 5: L25 < 3H » *t CHjjCHg), 1.29 (3H, t, CH^), 
2.20-2.22 (2H, m, piperazine), 2.26 (3H, s, NCH 3 ), 2.35-2.37 (2H, m, 
piperazine), 2.43 (1H, dd, dQ, 2.72-2.77 (4H, m, CEjCIi,), 2.81 (1H, dd, 
CH2), 3.19-3.31 (2H, m, piperazine), 3.60-3.74 (2H, m, piperazine), 5.77 
5 (1H, dd, CH), 7.11-7.15 (2H, m, PhH), 7.38 (1H, s, C 4 -H), 7.58-7.61 (2H, 

m, PhH), 7.73 (1H, s, C 7 -H) 

No. 8 ^-NMR (CDCI3) 8 : 2.22-2.41 (4H, m, piperazine), 2.26 (3H, s, 
NCR,), 2.38 (1H, dd, CEj), 2.85 (1H, dd, CH 2 ), 3.24-3.34 (2H, ra, 
piperazine), 3.65-3.73 (2H, m, piperazine), 3.95 (3H, s, OCH3), 3.97 (3H, 
10 s, OCIQ, 5.71 (1H, dd, CH), 7.12-7.16 (2H, m, PhH), 7.15 (1H, s, C 4 -H), 

7.36 (1H, s, C 7 -H), 7.56-7.60 (2H, m, PhH) 
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-R 2 



No. 



R2 



6 



10 



11 



12 



13 



o 
-o 
-o 

-p 

F 

F 

-Q 

F 
F 

-Q 



CH 2 9-N~^)l-CH3 
o — ' 

CH 2 C-N N-CHzCH 2 CH 3 
O 

CHjg-lQ^CH, 



CH 2 ^>^^N-CH 2 CH 2 CF 3 



CH2 ff~ N 0^ CH2_ {Z 



124~132<1ttnfctt) 
137-138(1 &gg&) 
79~84 

170~170.5(14UWHD 

141~141.5(H&IUfi) 

100.5-1 28 (Hg&Jfi) 
115.5~123.5(1&®J&) 
112.5-1 19(1 



142.5-1 44 (14Uft«) 
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121— 139(1&H&i) 


4 C 

1& 






1 08.5— 1 1 6. 5 ( 1 mmm) 


ID 




O 


47 A g - .4*ft /4iJtl>Ht\ 


1/ 




CH>ON N-CHi 
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/=\ „ 




159.5—164.5(1%®%) 
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-Q- F 
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25 


-O- 
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26 




CMbg-NHCHjCHzNCCHj^ 




27 


-O- . 


CUbg-NH-^jJ 
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29 


-Q 

a 
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H 3 C 
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/ — V 

GHbg-N v _ j ><-CH 3 


Of 
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0*3 


a% g* i O i_cH3 


39 


CHj 




40 


och 3 





Mara 

145-146(1*SK&) 
138~144.5(1tS»a0 
201 .5-208.5(1 ifii&«) 
105-106.5(HaSM&) 

174.5-1 83 utmmy 

136-141 .5(1 ttRtt) 
164.5-166.5(1%Btt) 
156-161 

163.5-1 67 (1&»tft) 
259.5-261.5(1tt»tt) 

163.5-164(1^®^) 

169.5-170 
140-146(1*»tt) 
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R2 


*2£(*fc*> 
L 




41 
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och 3 

-Q-och, 
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0 x — ' 


146-151 (1%&%) 
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43 




/ — v / — v 
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44 


— ^^-0CH 2 CHj 




141-146.5(1%H%) 
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/ — \ 

CH2 g" T v_/ I ~ CH3 
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50 


-O-NO, . .. 
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51 






183.5~184(1%&*fi) 


52 
53 






158.5-162.5(1%!!%) 
157-158(1%S%) 
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No. 


Ra 


L 


■Mara 


54 






197.5-203(H&a#) 


55 


-Q 




126~126.5(1ifiKl&) 


56 

(-)* 
\ * ■ ■ 


-Q. 
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57 


OCH 2 CH 3 
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61 






148.5~149(1tt&%) 
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-Q- 






63 


-Q 




170.5~179{HS&ifi) 
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198-210.5(1^8^1) 


66 






180.5~185(14&&%) 



WO 2004/048332 



PCT/JP2003/014986 



No. 




L 


Mare) 


67 

Of 


W 


CH2C-N V-CHj— ( 


161— 1 65.5(1 JHgRta) 


CO 

DO 






180— 184.5(1figtfit) 
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70 


-Q 






71 


o 




183.5-191 .5<1iS®&) 


72 


A — \ 

o 


/ — \ y — v 


178-180.5(1tS8BS> 


73 






217.5-221.5 


74 




0 x - / w 




75 


/ — V 

-o 


CHjg-OH 




76 








77 




/ — V 
CH 2 C-N^N-CH 3 


197— 201<1&Kt&) 


78 


-0-- 


OfeC-OH 
O 


116-118 


79 


-0- p 


0 


174-177 


80 






64-68 



WO 2004/048332 




PCT/JP2003/014986 



No- R2 L »)SC ft c3 



81 


V 1 mf 


CHgC-N^-COOH 

o 


118.5-122.5 


82 


\=s/ 


o N — 7 


134-137 


83 




CH 2 C->f~\-CH 3 


213-218 


84 


-/~VoH 

\=x/ 


cHjf-iTycH, 

5 v — ' 


210.5-212.5 


85 


-Q 

COOH 


o — 


182-190 


86 




CH 2 C-lT~W«J 
0 ,—r 


172-175 


87 




o 


157.5-160.5 


88 


-Q 

COjCHj 




138-141 


89 


-Q 

COiCHCCH^ 




81-84 


90 


wo 




81-84 


91 






64-67 



5, J-ZV-S-jj/V^**/* ^JU~2- (3- fcf y vW y^^KP ^-1- 

^ ClUPAC^ : 2-[5,6-^^/W-3-^y-2-(3-b°y 
5 2,3— S^t Kn-1H— fy^>K- fr-l-* 

(7-a) 5, 6-^ ^/U-2- (3- fcT V i?M 'fyj^VVf- 1, 
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4,5-i?*?-/l>itefc7?/l<m (2.0 g, 11 mmol) bZ-T ^ 7 fc°y (1.0 g, 
11 mmol) £rg^(30 ml) *-Cl. 5^^3S^ bfc 0 fc&Mz., ffimfe 

^ ^ K y 3 _ i? ^-^ 2 . 3 g&#7t„ 

5 l H-NMR (CDC1 3 ) 6: 2.46 (6H, s, CH,), 7.44 (1H, dd, PyH), 7.73 (2H, s, 

C 4>7 -H), 7.83 (1H, ddd, PyH), 8.62 (1H, dd, PyH), 8.78 (1H, d, PyH) 
(7-b) 5,6-S?y^vl/-3-fc Kn ^>-2- (3- b° U y^f y K y 

±fB (7-a) (D&smi (0.50 g, 2.0 mmol) &y * S (10 ml), ff7t 
10 Ko77V (10 ml) aWMJtttTN 7K^b^»>^h y (75 mg, 

2.0 mmol) \zMx.tzMt.^ Z<DmM-V30ftMWVti o RjE&KtC*SrJDit> #f 

BlfcHifet^ TkiJfcU 5,6-^^-3-t Kodf- 

^-2- (3- try sw^y-f^Ky 0.40 g&#fc 0 

(7-c) 5, 6—5** =f-/U-3—=c y. **/jj;Vi$^jV* fvV-2- (3- y y 
15 -f^Ky ^-l-^"^ [IUPAC^ : 2-[5,6-v ? ^^;V-3-^y-2-(3- 

fc»!J ^=/U) -2, 3-i?t Kn-1H — f y-f ^ K— As- 1 — fA/]ffi| ^/Uzc* 

±IB(7-b)-C#fc^#J (0.40g, 1.6 mmol) t CfrA'tffcc h^iO^V^) h 
U7x=;>^*7y (0. 66 g, 1.9 mmol) SrT/V=fV#K^T, f^atf (10 

20 mi) tpx*mmtimMmistz. 0 m^m^^mmu mm^yvx^fwh 

(^oa*M : T-fe h^=5 : 1) T?3fit3^"f~5 ii^.t!J 5,6-5? 

* ^/u-3-ai h ^r^^/^zz/upt ^-2- (3- tr y 5W y-f ^ k y ^- 1- 

[IUPAC^S : 2- [5,6-^^^/1^-3-^ y -2- (3- fc°y^=7U) - 
2,3-^b: Kn-iH-^y^K— T/^g^ cc^/^^x/^] 0.37 gSr 
25 #fc„ 

^-NMR (CDCI3) 6: 1.19 (3H, t, CRjCH,), 2.37 (3H, s, CH 3 ), 2.39 (3H, s, 
CH,), 2.54 (1H, dd, CHg), 2.91 (1H, dd, Oi,), 4.03-4.15 (2H, m, 01,01,), 
5.58 (1H, dd, CH), 7.30 (1H, s, C.-H), 7.40 (1H, dd, PyH), 7.69 (1H, s, 
C 4 -H), 8.10 (1H, ddd, PyH), 8.48 (1H, dd, PyH), 8.79 (1H, d, PyH) 
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(7-d) 5, 6- AsttSs* =f-)V-1- (3- fc° V i?Ad -f V <i ^ K P 

^-1-^-^ [IUPACiS : 2-[5,6-^^-/V-3-^-dry-2-(3-t 0 y 

/v-) -2, 3-i^t kb -ih — r y-r > z^-i— r/^Btaa 

-LIB (7-c) X#fc£j&$> (0.20 g, 0.59 mmol) Sr^^/-/W (1.5 mlh 
5 15% KtCQtXmm (0.46 ml) »K 75°CX-4B3«n!lM$ Lfc 0 R^Sr^JE^iHg 

fc^fciStB^ TkflsU J: !>«Wfe£* 0.12 g«r#fc 0 

l H-NMR (CDC1 3 ) 5: 2.34 (3H, s, CH3), 2.36 (3H, s, CH 3 ), 2.61 (1H, dd, 
Ciy, 2.87 (1H, dd, CEj), 5.69 (1H, dd, CH), 7.49 (1H, s, C 7 -H), 7.50 
10 (1H, dd, PyH), 7.58 (1H, s, C 4 -H), 8.02 (1H, br dd, PyH), 8.44 (1H, br d, 

PyH), 8.84 (1H, d, PyH), 12.31 (1H, br s, COOH) 

mmm s 

5, 6- v>y T-As-Z-yu tf^jJ/lstf-As* (3- tf V VA*) -iV-i^Y 

V l/-\-Jrls [ I UPAC^i : 2-[5,6-^^^^-3-^y-2-(3-t: o y i? 
15 -2, 3- v?k Kn -lH-^f y^f is K— /I'-l-^/klg^ \f)V=c^ 

5, 6-$?y ^-/1^-3-^7/^^^y ^vi^-2- (3- 1° y y-f^KP 1 

-^"^ (IUPAC^ : 2-[5,6-^^-3-^-dry-2-(3-t'y^yW)- 
2,3-i^t Kn-1H— T y-T^K— ^-l-^/^]i^] (74 mg, 0.25mmol) % n- 
20 tVl^T/1^3-/U (16 mg, 0. 27 mmol) *3«tTJ«4-^y ^Vl^T 5 y i?> (3 

mg, 0. 025 mmol) DD^ 5TCT*l-^^-3- (3-t?y ^ 

r^^n tVl^) tf/kTj?^ ^ K r\<t Kn^nJ) K (53 mg, 0. 27 mmol) ^Px. 

B»=^TttWs fi&^F^K^by l>A7K^Xgfe#U 7K?5fes *fc*ftUfc8L 
25 »illt5 i^^il? Wm\\&m 34 mg£r#fc 0 

X H-NMR (CDC1 3 ) 5: 0.88 (3H, t, C^CHgCH,), 1.58 (2H, sextet, CH^CH,), 
2.37 (3H, s, CH3), 2.39 (3H, s, CH 3 ), 2.55 (1H, dd, CH 2 ), 2.93 (1H, dd, 
CHjj), 3.94-4.06 (2H, m, C&OtjCiy, 5.58 (1H, dd, CH), 7.30 (1H, s, C 7 -H), 
7.40 (1H, dd, PyH), 7.69 (1H, s, C 4 -H), 8.10 (1H, ddd, PyH), 8.48 (1H, 
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dd, PyH), 8.79 (1H, d, PyH) 

mmm 9 







« 3 a 








Q 








L 




No. 


R2 


|_ 




1 


> f 


atC-OCHjCHzNCC^^ 
O 


230-232 


2 


O 


O N 


173.5~174 


3 


-0-- 


O 


81-81 .5(1 ttfflft) 


4 


-Q 


CH2<>OCH 2 CH3 
O 




5 


-0~NH 2 


a^c-oa^cH3 
0 


170~171.5 


6 
7 


-Q 

N(CH3)2 


CH 2 C-OCH 2 CH 3 
O 

CI^C-OCH 2 CH3 
O 


209-21 0.5 (1%ft%) 


8 




CH 2 (>Oai 2 CH 3 
O 


154.5-158 


9 


-Q 

CH 2 N(CH3)2 


CH 2 f>OC^CH 3 
O 





WO 2004/048332 PCT/JP2003/f*14'.>$t> 

44 



No. 


R2 


L 


MAW) 


10 
11 


A — \ 

-Q 

atjN(n-CjH,)j 


O^OCH 2 CH 3 
CHg-OOtCH, 


93.5-101 


12 








13 


-Q 




162£~169.5<1ttBtt) 


14 


-Q 




125.5-126.5 


15 




CH2<?-OCH 2 CHb 
O 


141.5-145 


16 




CH 2 C-OCH 2 CH3 
O 


124-124.5 


17 




o 


140—142 


18 




CH 2 g-OCH 2 CH3 


BfittA 


19 




CH 2 C-OCH 2 CH 2 CHi 


a&ttA 


20 
<-)** 


-Q 




140.5-143 


21 
(-)* 






129.5—133.5 


22 


-Q 




141-143 


23 




CHig-OCHjCHjCHiCaH, 


116.5-117.5 


24 
<->* 






134.5-135.5 



WO 2004/048332 PCT/JP2003/014986 

45 



No. 


Rz 


L 




25 
<-)* 


-Q 


a^OCH 2 afeOCH 3 


128.5-130.5 


26 
(->* 


-Q 


C^<p-Oay3%SCHj 


124-124.5 


27 


-Q 




130-131 


28 
<-)* 


~Q 


CH 2 f-OCH 2 g-CH 3 


138.5-140 


29 
(-)(* 


<} 




111-115 


30 
(-># 


<S 


CH^OCH^CHiCHCCHs), 
O 


129.5-130 


31 


-Q 


Ofe^OCHjCHaNCCHA 


113-114 


32 
(-)# 


-Q 


OI 2 g-OC^gCH 2 CH3 


126-127.5 


33 
(->* 


-Q 


CHi^OCHaOCCH^ 

o 


148.5-149 


34 
(-)» 


-Q 




108-110 


35 
<->* 


-Q 


CHjjp-OCCH^CHCCHA 


134.5-135.5 


36 
(-)» 


-Q 


C^O-OO^CHCCHjCHjfe 


114.5-116.5 


37 


-Q 


a^ai5g-ocH 2 CH3 


118-121 


38 


-Q 


o 


114.5-116 


39 




CHjCHag-OCHiCHiCfiCHj 


85-87.5 



WO 2004/048332 




PCT/JP2003/014986 



No. 

40 
(->* 

41 
<~)* 

42 
(")* 

43 
(-)« 

44 
(-)* 

45 



46 
<-)* 

47 
(-)* 

48 
(-)(* 

49 
(-)<* 



SO 
(-)» 



51 
(-)<* 



62 

<->* 



S3 
(-># 



Rz 


L 




-Q 




187,5-191 


-Q 




169-169.6 


-Q 




159.6-160 


-Q 




141-141.5 


-Q 




165.5-166 


-Q 




119.5-122 


-Q 


o * * 


162.5-163.5 


-Q 




143-144 


-Q 




201.5-202 


-Q 


H3CO 
HjCD 


160-160.5 


^> 




200.5-202 


-Q 




141.5-148.5 


-Q 


CK^-O--^^— CH 2 CH=CH 2 
H3OO 


140.5-141.5 




CH 3 


128-141.5 



WO 2004/048332 



No. 



54 
(-)* 

55 
(-)* 



56 
(-)* 



R2 



-Q 
-Q 



47 



Oh 



F 

H.00 
KjCO 



PCT/JP2003/014986 



155-155.5 



142.5-145.5 



162.5-167.5 
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(10-a) 5,6-i?f?-/U-Z-^*ci//]s— 3-fc Kn^>- 2- (3- t°U 5?/U)-f y 
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^JS-^^^^A (0. 14 g, 5.6mmol) t 1— ^n*-^MJ-^ (0.78 ml, 5.6 
mmol) ^TA^^H^Tx Mfcr h 7 77^ (24 ml) t£ N eS^T^^ 

Mif^bfcf^ 5, 6—^ ^-2- (3- ^ y y-f ^ k y ^-1, 3- 

5 V (0.40 g, 1.6ramol) SriJJx., 25°CT*15^it#bfc 0 S^^fPNH 4 Cl7K 

h?77-(- (^no*/^:7thy=5:l) £ k l££ 9 5,6-^ 

y <f-;v-Z-^*c*yj>v-z- 1 Fn 3^-2- (3- \f y y >f > K P ^— 1- 

^ 0. 23 g&#fc„ 

10 ^-NMR (CDC1 3 ) 5: 0.56-1.09 (8H, m, (^C&CH^CH^CH^Oy , 0.73 (3H, t, 

CHjCHj), 1.85-2.07 (2H, m, CH^CH^CHgCH^) , 2.27 (3H, s, CH^, 2.38 (3H, 
s, CH,), 5.20 (1H, br s, OH), 7.22 (1H, dd, PyH), 7.31 (1H, s, C 4 -H), 
7.34 (1H, s, C 7 -H), 7.96 (1H, ddd, PyH), 8.29 (1H, dd, PyH), 8.78 (1H, d, 
PyH) 

15 (io-b) 5, 6- v^y^-3-^^y 7*^-2- (3- if y i?*) j y j > \? y ^ 

— l—Jrls 

±|5(10-a)(D4:^ (0.23 g, 0.69 mmol) ^Mfc* (3.5 ml) t h V 

•7/U*um& (1.4 ml) (Om^-mm^M^ hV^/^>9> (0.15 ml, 
0.96 mmol) £?®T^> 25^C-C2B#|^jf #Lfc 0 S^^5rlN K^^^flJJjU 

n a tJvUA : T± h >=5 : 1) Tit $^"5 ZLb\Z.£ V) 5, 6-i?^ 
V 7*>-2- (3- ¥ V^M J y is-l-Ons 91 rag£r#fc„ 
^-NMR (CDCI3) 6: 0.91 (3H, t, CHjCH,), 1.32-1.61 (6H, m, 
CHjCHsjCH^CHjjCHg), 2.42 (3H, s, CH3), 2.47 (3H, s, CH3), 2.66 (2H, q, 
25 =CHCH2), 5.47 (1H, t, =CHC\Q, 7.70 (1H, s, C 4 -H), 7.73 (1H, s, C 7 -H), 

8.04 (1H, dd, PyH), 8.48 (1H, br d, PyH), 8.91 (1H, br d, PyH), 9.00 (1H, 
br s, PyH) 

(10-c) 5, 6-i^y J-/V-Z-^3ri/jV-2- (3- \f ]) J y J is K y ^-1- 
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±|E(lO-b)<£>£j&#j (88 mg, 0.27 mmol) (Dx.fS—A' (10 ml) *&f&~-10% 

(^ d a TjvUA : T-fe h ^=5 : 1) - t \C J; 0 MBfcg*! 20 mg£# 

5 fc 0 

^-NMR (CDC1 3 ) 6: 0.77 (3H, t, CHftL), 0.77-1.20 (8H, m, 
CHsjCi^CHgQljCHsiai,), 1.85-2.02 (2H, m, CH^CH^C^CHj) , 2.37 (3H, s, CH,), 
2.41 (3H, s, CH3), 5.26 (1H, dd, CH), 7.26 (1H, s, C 4 -H), 7.39 (1H, dd, 
PyH), 7.68 (1H, s, C 7 -H), 8.15 (1H, br dd, PyH), 8.45 (1H, br d, PyH), 
10 8. 77 (1H, br s, PyH) 

5, 6- i?t fjv-i- (3- 1° y Vtv) -3- (2-^ y ^<^M j y ^ ^ k V is— 1 

5, 6- f-JV-Z- 1 (3- tf V i?M "(yjlsFV ^s-X-Jr^ 

15 . (0.30g, 1.2 mmol) t h V y fry ~ ]} fl/^-ls 

9^ (0.61 g, 1.8 mmol) §rT/W=?V#ffl^T> Y/V^s (20 ml) t^OH^ 

a n TjvWA : T± h V= 10 : 1) 'Vnmt^ ZLbfc&V MM<k-€tW 0. 14 g&#fc 0 
1 H-NMR (CDCI3) 6: 0.88 (3H, t, (Mfttftt^), 1.58 (2H, d sextet, O^CHjCHa), 
20 2.33 (2H, t, CH^OljCHa), 2.36 (6H, br s, CH 3 ), 2.61 (1H, dd, CH^, 2.99 

(1H, dd, Op, 5.73 (1H, dd, CH), 7.22 (1H, s, C 4 -H), 7.39 (1H, dd, PyH), 
7.68 (1H, s, C 7 -H), 8.10 (1H, ddd, PyH), 8.47 (1H, br d, PyH), 8.78 (1H, 
br s, PyH) 

mmm 12 



WO 2004/048332 



50 

m 4 m 



PCT/JP2003/014986 



No. 



R2 



10 



-Q 

-O- 



CH2CH3 

CH 2 CH2CH 2 CH2CH 2 CH3 



O 



CH 2 C-CH 2 CH 3 
6 



CHjC-CHzCHzCHj 
O 



O^C-CHaCHjCHj 
O 



141-150.5<1&g|&) 
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mmm 13 

5, a— 5?* ^vu— 2— (3- tr y -3-* ^v^-^r-^^/W y^r >- k y ^-1 

(13-a) 5, 6— $M (3- fc° V -3- (2- 1 Kn ^is^f-M j 

5, 6- v 5 ^ ^-/U-3-31 h df^/l^Tj?^/^ ?vW-2- (3- 1:° y y-Y V K 

V>-i-^ [iupac^s : 2-[5,6— ^^^/^-3— ^-df-y— 2-(3— try 
-2, 3-v^t: Kn-iH— < y-r >- k— As—i — r /i^im ^^vw^tvi/) 

(8.4 g, 26 mmol) <£^./ — (250 ml) ^^C N *3Kfc* h P £A 

(11 g, 0.52 mol) £#Mr^n;tfc:^ 80^CX*3^F^Pl^Jt# Lfc 0 KfSttfcaMc 
^PX. N #fffl*§&&atfc TkftU 5,6-^^-2-0 

-fy ^/u)-3-(2-k Kn^^/wM y-r^Ky v-i-^-^ 6.0 g &#fc 0 

l H-NMR (CDCI3) 5: 2.05-2.13 (1H, m, C^CHgOH) , 2.22-2.30 (1H, m, 
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C^CHjOH), 2.38 (3H, s, CH3), 2.41 (3H, s, CH 3 ), 3.53 (2H, t, CH^OH), 
5.42 (1H, dd, CH), 7.35 (1H, s, C 4 -H), 7.40 (1H, dd, PyH), 7.70 (1H, s, 
C 7 -H), 8.16 (1H, ddd, PyH), 8.45 (1H, dd, PyH), 8.81 (1H, d, PyH) 
(13-b) 5, 6- i?* (3- fc° U -3- * ^yjV^r^y^M y^ls 

5 KU i/-l-3ri/ 

Jrf3(13-a)£>£j^ (5.5 g, 20 mmol) (Dmt^^U^ (140 ml) ffifc^ h 
y a^*?-;VT (5. 4 ml, 29 mmol) t * ? l/^jVifr^jV? nJJ K (2. 4 ml, 21 
mmol) ^H^Lfc^ 25^t?2R#fl»11f#Lfc 0 ^^tr^JEE^U. mm&is)) U 
tfjvtwy?^? 4— (?uvi$VUJ± : ? /V=20 : 1) "ZffiMlrZZLb 

10 \z£<q mmfc&m 5. 5 g &#fc 0 

^-NMR (CDCI3) 5: 2.32-2.50 (2H, m, COfi^O), 2.39 (3H, s, CH 3 ), 2.42 
(3H, s, CH3), 2.81 (3H, s, CHaSO.,), 3.39-3.94 (1H, m, CHgCHjO), 4.03-4.09 
(1H, m, CHjjQip), 5.43 (1H, dd, CH), 7.34 (1H, s, C 4 -H), 7.42 (1H, dd, 
PyH), 7.71 (1H, s, C 7 -H), 8.15 (1H, br dd, PyH), 8.49 (1H, br d, PyH), 
15 8.82(1H, d, PyH) 

mmm 14 

5, 6- it* (3- fc* U -3- (2- Zfn tf^cis^/U) j V J is K y is 

&M-1~hV (6.4 mg, 0.28 mmol) &zfn/*/ — tV (2 ml) ^ llO^-Cl 

/wy^fyKyy-i-ty (50 mg, 0. 14 mmol) Srinx., 9ox:x'3&mtomttft 

ufc &jfcmiz*.*%\iz., ?x2X2&/uj»-x?#iMu #mm*mEmmvx, j$m 
zz.k\z&y)mmik&M 12 mg%ntc 0 

25 ^-NMR (CDC1 3 ) 5: 0.85 (3H, t, OCHgC^CH,), 1.50 (2H, sextet, OCH^CE,), 

2.03-2.09 (1H, m, CH^Ciy)), 2.20-2.26 (1H, m, CH^O), 2.37 (3H, s, CHj), 
2.40 (3H, s, CHj), 3.17-3.33 (4H, m, CHjCH^OCH^CHjjCHa) , 5.39 (1H, dd, CH), 
7.33 (1H, s, C 4 -H), 7.39 (1H, dd, PyH), 7.69 (1H, s, C 7 -H), 8.13 (1H, 
ddd, PyH), 8.46 (1H, dd, PyH), 8.84 (1H, d, PyH) 
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mmm 15 

5, 6— o- 1° v j » -3- [2- (yn if/vr 5 /) s^vvm y-f ^ 
5, (3- try -3-^ vA^^dp.^f'/^-f y-f ^ Ky 

5 l-^->- (0.11 g, 0.31 mmol) £: n fcT/WT 5 ^ (3 ml) 4»> 25 , CT*6Bffl3 

: * ? / —)V= 15 : 1) Titan* § £ £ £ 9 ^©ffc^ 85 mg&#fc 0 
1 H-NMR (CDC1 3 ) 6: 0.81 (3H, t, NHCHgCHgO^) , 1.38 (2H, sextet, 
NHCH^CHj), 2.07-2.33 (6H, m, CHjCHJM^CHjCE,) , 2.37 (3H, s, CH3), 2.40 
10 (3H, s, CH,), 5.39 (1H, dd, CH), 7.31 (1H, s, C 4 -H), 7.39 (1H, dd, PyH), 

7.68 (1H, s, C 7 -H), 8.14 (1H, ddd, PyH), 8.44 (1H, dd, PyH), 8.82 (1H, d, 
PyH) 

mmm ie 

5, =f-JV-2- {A-y/V^rn -3- (4-^ f-JV— 1- tr^^—AO 

15 xwy-f^K!Jy-i-ty 

5, 6--^ 5VW-2- (4-7/Wtn7x=/V') -3—^ i/A^T^-^/^f-M V 
Ky^-1-^-^ (0.27 g, 0.74 010101), N-^^t°^<7^^(74 mg, 0.74 
mmolk MJxf/kT^y (74 mg, 0. 74 mmol) ©^PD^^y^tSr, 25*0 

20 h?97-(- : p<^/-^=15 : 1) T^t^-TS^i 

\Z.£Y)mmfc&® 33 mg&#tf: 0 

1 H-NMR (CD3OD) 6: 1.93-2.34 (12H, m, piperazine&it^ CH^CE,), 2.20 (3H, 
s, NCHg), 2.39 (3H, s, CH,), 2.43 (3H, s, CH 3 ), 5.41 (1H, dd, CH), 7.18- 
7.23 (2H, m, PhH), 7.42 (1H, s, C 4 -H), 7.57-7.61 (2H, m, PhH), 7.59 (1H, 
25 s, C 7 -H) 

mmm 17 

5, 6— i?* s ?/l'-Z—^/U%/]s7$~/U$-3r-Z/^3-/ls-2— (3— V i?/l>) yf 1/ 
KU >-l-^"> [IUPAC^S : 2-[5,6-v ? ^^-/U-3-^-dry-2-(3-trU 
-2, 3- v>fc KC3 -1H — T V K—Vl"— x-=f-jV fxi \£Hr>Wt 
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5, 6- v?^ (3- 1° y -3- (2- 1 Ka^i/xf^) y ^ ^ K ]) 

V— 1— (50 mg, 0.18 mmolK :/n \?$-^;V? n V K (16 mg, 0.18 mmolK 
hJJ^/WT^^ (18 mg, 0. 18 tnmol) O^PP^^i^ 25^CT3^ 

vh^77^- (^putJvW* : ^*/-/i~=20 : 1) w £ 9 

43 mg&#fc 0 

l H-NMR (CDC1 3 ) 8: 1.00 (3H, t, CH^), 2.11 (2H, q, CKjCft,), 2.20-2.41 
(2H, m, GtfHfl), 2.38 (3H, s, Ctt,), 2.41 (3H, s, CH3), 3.76-3.96 (2H, m, 
CHjCI^O) 5.37 (1H, dd, CH), 7.30 (1H, s, 0,-H), 7.41 (1H, dd, PyH), 7.69 
(1H, s, C 4 -H), 8.18 (1H, br d, PyH), 8.47 (1H, br d, PyH), 8.79 (1H, br 
s, PyH) 

mmm is 
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* 5 & 



H 3 C 



No. 



R2 



10 



11 



12 



13 



14 



15 



-Q 
-Q 



ra 2 CH20H 

a^O^OO^ 

CH 2 GH20CH 2 CH3 

CH 2 CH 2 Oai 2 CH 2 CH3 

O^O^OO^a^a^a^ 

012012001(013)2 

0120^00^01(013)2 

O^O^OOizOijOOIa 

ai 2 ai 2 oi2oai 2 ai3 

O^O^O^OO^O^OIa 
CHaOi^CHbOa^O^aijaia 

a^ai 2 NHOi2atai3 
aj 2 oi 2 -N^^-ai3 

O^CTjO-pO^OIa 

CH 2 ai2oai 2 ai 2 ai3 



153-155 
200~202(1&®Jfi) 
157~176(1ifi®&) 
121.5-123.5 
95-97.5 
127-130 
110-111.5 

94-96 
119-122 
108-111.5 

117.5-122.5 
265.4-269.5 (1J&&&) 
126.5-128.5 
138-140 
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mmm 19 

5, 6- =3-/V-2— (4— y/V^-u 7zh~jU) —3- (4- y 1 - \f^=p 

^v^/Mwy^yKy ls-\-<5-jrl/&&XI 5, 6-^^-2- (4-7 
;l/tn7i=^) -3- (4-^^/1^-1- -J—fr)^** y 

5, 6-S?y ^7^—2— (4- ~7;V$-u ~7 ^ -3- (4- y ^/W— 1- 
/W) UJUiR^A'* y ^ >- K y >— (60 mg, 0. 15 mmol) £ 2, 4- fcT 

* (4-y b3r^7ac :=/]✓) -1, 3— 5^T— 2, 4-^^-^.731^ >--2, 4-^-X/V 
K (67 mg, 0.17 mmol) %T^=J^#ffl^T^ h/^^ (0.5 ml) *PX*30ft 

10 mm$mmistz 0 mm^^mmmu nm&^y-ti'fMw'W??^- 

(?nn : y y y — /i^=30 : 1) X-mmtZ t <t 9 fiWBflJ^fcSr-tiv? 

ttl4 mg*5 «fO* 25 mg#fc D 

5, 6- v>y =}-)V-2— (4— 7 /V^-n y * —/!✓) -3- (4- y ^VU— 1 - S^=-A") 

15 1 H-NMR (CDCI3) 5: 2.16-2.42 (4H, m, piperazine), 2.27 (3H, s, NCH 3 ), 

2.37 (3H, s, CHg), 2.38 (3H, s, CH3), 2.48 (1H, dd, Cl^), 2.73 (1H, dd, 
CH 2 ), 3.18-3.36 (2H, m, piperazine), 3.49-3.76 (2H, m, piperazine), 5.80 
(1H, dd, CH), 7.14-7.24 (2H, m, PhH), 7.33 (1H, s, C 4 -H), 7.47-7.56 (2H, 
m, PhH), 7.89 (1H, s, C 7 -H) 

20 5, 6- (4— V jVUrn ~7 =c ~/U) -3— (4— y ^/W— 1 — 

f-a-jj/utf—ju* ^ywf y>r ^ Ky ^-1-^^ 

1 H-NMR (CDC1 3 ) 5: 2.09-2.60 (4H, m, piperazine), 2.28 (3H, s, NCH 3 ), 
2.37 (3H, s, CH3), 2.38 (3H, s, CH,), 2.87 (1H, dd, CRj), 3.08 (1H, dd, 
Ch^), 3.39-3.55 (2H, m, piperazine), 4.15-4.61 (2H, m, piperazine), 6.31 
25 (1H, dd, CH), 7.15-7.24 (2H, m, PhH), 7.34 (1H, s, C 4 -H), 7.56-7.66 (2H, 

m, PhH), 7.90 (1H, s, C 7 -H) 

mt&m 20 

5, 6-i^y ^/P-3-^ h *tSsjJA*&~/}'* f-;V-2- (3- If V Jy^^FV 
l/-l-J-Jr> ClUPAC^ : 2-[5,6-^y^-2-(3-t°!) i?-/U)-3- 
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5, 6-^y ^vW- 3-cc h *n/UA*$^fis* ^;V~2~ (3- fc° JJ i?/U) s( y 1/ K 
y^-l-^-V [IUPAC* : 2-[5,6-v ? y^/U-3-^y-2-(3-fc°!J^ 
5 ^;V) -2, 3-v^t Kn -1H — f y^f ^ K— /U— 1 — >f /!✓] @£g£ ic^Ac*;*^] 

(0.10 g, 0.31 mmol) £ 2, 4- If ^ (4-y h ^—SU) -1, 3-S^T-2, 4 

-^7t^7x^V-2,4-^/V7>f K (69 mg, 0. 17 mmol) $rT^^#ffl 

an?* d.5 mi) ^Tn^inBii^u^o msmzmz&mu mm 

Zi/Vfif/isfn-^ hfv^J- (^phtJn^A : Tir b^=10 : 1) T-^i" 

10 £ ^ £ £ *) 3RjBfc£4b 97 mgSrWfc. 

X H-NMR (CDC1 3 ) S: 1.15 (3H, t, CHgCIl,), 2.39 (6H, br s, CH 3 ), 2.65 (1H, 
dd, CHj), 2.79 (1H, dd, OQ, 3.98-4.05 (2H, m, CEjCH,), 5.63 (1H, dd, 
CH), 7.28 (1H, s, C 7 -H), 7.47 (1H, dd, PyH), 7.91 (1H, s, C 4 -H), 7.97 
(1H, ddd, PyH), 8.65 (1H, dd, PyH), 8.75 (1H, d, PyH) 

15 MMM 21 
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L 



No. 


R2 


L 




1 


-o 




21 7.5-21 8.5 


2 


F 


CH 2 9- 1 0 I-ca3 


179.5-1 80(1&®&) 


3 


-o- 


c^g-iO 1 " 013 


199.5-202.5 


4 


-o-» 




169.5-175 


5 




CH2C-OCH2CH3 
0 


124-127 


6 

(-)* 




CH2p-OCH 2 CH 2 ai3 

0 


118-122.5 



mmm 22 

5, 6— f-JV—2— (A—yfrsfrv -7a^=.;V) -3- [(E) -2- (4-^^/1^—1- fcfW 
y -2- ^ y ^ ]) y( y >f V K U V- 1 

5 (22-a) 5,6-v ? ^^-/W-3-[(E)-2-^ b^^-2-^y^^y x^]-2-(4 

-7/Vtn7x^)-fy^yK!) (IUPACiS : 2-[2-(4-y 

/^nyoi=/U)-5,6-^^^/P-3-^y-2,3-v ; t Kn— 1H— -f y-f ^ K 

(E)-5,6-^^^-3-^y-i,3-i^t Kn^r y^/7?y-i->f y 

10 ^Vg^ au^-jVa^TsT-fr (0.20 g, 0.81 ramol) <k 4-7/^7=!) ^ (0. 10 

g, 0.89 mmol) «rM<K 110^^7^^^ bfc D 5&fc$£<H&£}g*g U % 

/W-3-[(E)-2-J: h^i/-2-t^yxf U f^]-2- (4-7;l/*n 7x=;U) 
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^y^^Ky ^—\—Hrl/ CIUPAC^ : 2-[2-(4-y/U^-viy s ,^/U)-5,6 
-^^-3-*^y-2,3— S?fc Kn-IH — f y-f ^ K— !> 7*^3 ft 
R 0.24 g&r#fc 0 

l H-NMR (CDC1 3 ) 5: 1.30 (3H, t, CHgCHj), 2.42 (3H, s, CH3), 2.46 (3H, s, 
5 CH3), 4.23 (2H, q, CH^CH,), 5.41 (1H, s, CH), 7.21-7.30 (4H, m, PhH), 

7.70 (1H, s, C 7 -H), 8.89 (1H, s, C 4 -H) 

(22-b) 3- [(E) -2- k Kn ^i/-2-^yxf JJ fy] - 2- 

(4-7;I/tn 7 >f y^f y KU I'-l-*^ (IUPAC^: 2-[2-(4- 

CJ7x - 5, 6- i^^ ?yl/- 3- ^ y-2,3-^tKn-lH — f y y 

10 K-/v-i-fyf^]»i) 

H^Jl©(l-d) tlH^^bT, ±lB(22-a)<££j&4»£>5, 6-^^-3-- 
[(E) -2- t Kn dr^-2-^-^r yxf !) T^]— 2— (4-^/V^n ^ct^/^) y 
JlsVyis—l—Xrls (IUPAC^ :2-[2-(4-7;^n7i=/V)-5,6-i? 
*f>V-Z-**ry-1,1-*J>\z Kn-lH--f y>f^K— 7U-1-- f J^DifflW 
15 &#fc 0 

1 H-NMR (DMSO-de) 8 : 2.40 (6H, s, CH3), 5.23 (1H, s, CH), 7.40-7.49 (4H, 
m, PhH), 7.69 (1H, s, C^-H), 8.84 (1H, s, C 4 -H) 

(22-c) 5, 6- ^VW-2— (4- y )Vj>rxi 7 -3- [ (E) -2- (4- 7< ^71" 

- 1 - tr<<7 ^—/v) -2-^-^r y y ^ ^] y( y ^ is k y ^- 1 - ^ 

20 mmm^tmm^vx, ±m(22-b) <D^m^mmit^m^mc 0 

^-NMR (CDCI3 ) 5 : 2.28-2.35 (2H, m, piperazine), 2.30 (3H, s, NCH,), 
2.39 (3H, s, CH3), 2.40 (3H, s, CH3), 2.46-2.48 (2H, ra, piperazine), 
3.44-3.46 (2H, m, piperazine), 3.79-3.81 (2H, m, piperazine), 5.54 (1H, 
s, CH), 7.20-7.25 (2H, m, PhH), 7.31-7.36 (2H, m, PhH), 7.68 (1H, s, C 7 - 
25 H), 7.89 (1H, s, C 4 -H) 

mmm 23 




mmm 24 
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NO. M R2 L MCTS 



5 

CH2CH2CH2 



R2 

-f-\ 


L 




CHaC-lT" VcH 3 
O — 




CHnC-N VcH 3 




CH 2 C-ls( VcH 3 






-0* 


CH 2 C-l/ VcH 3 

6 N — f 



182-184 



CH2CH2CH2CH2 
O^OCHj 

OC&p — f > CH 2 c_N 'x >*~ CH 3 185.5-187.5 



172~175 



185~187 



63~66 



8 CH-CH-CH-CH CHjC-H tt-CH 3 203-205.5 

3£i£0»J 25 

5, 6— S?* ^vU— 2- (3-^/^n^;c^W) -3— j&A^Wf-W V-i ^ K-P ^—1 . 
-^-V (IUPAC^ : 2-(3— 7 s=;W) -5, 6-^^ f ;W-3- 

5 -1 — fyjlsFV Zs#A*tfWK} 

(25-a) t^^-l-? fr&W&Wk * s f-)\>=c-* s rA> 

T/W=f>-#ffl^Ts 4,5-v^^/l<3i7k:7^/I^ (1.5 g, 8.5 mmol) OMtR-T 
f7tKo77V (25 ml) ^R^tIc^Ts b P -tert-^ h^VT^5 

= !>A©1.0 raol/L MtKt" h7tKn77^ (8. 5 ml) tgffSSriW^ ^<D%%% 

ZZLbfcXty ? tv*— 5,6-^^-3-fc KndHx:7*y K&#fc„ rtt 
t-H^'fb^^/^ (12 g, 85 mmol), (9.4 g, 68 mmol) ^Jp*., T*fe h> 

mm*. smmmmirfto &mm&mmmmi,. »^y*wnv h 
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^77^- (^nn*M) t?^aSi-5ri:lJ:«kt) 4, 5-i^5v^-2-:7;a-/^' 
^/l'£&#& tf'A'X.XTA' 0.64 g£r#fc 0 

l H— NMR (CDC1 3 ) 5 ; 2.35 (6H, s, CHj), 3.95 (3H, s, CH,), 7.72 (1H, s, 
PhH), 7.74 (1H, s, PhH), 10.59 (1H, s, C(=0)H) 
5 (25-b) 4,5-^^-/^-2-{[(3-^/^n^^^/W)-f 5; / ] y ^/W 2cS#^ 

±|B(25-a)<D^% (0.64 g, 3.3 mmol) (OW&^Z S —A* (16 ml) m&i^ 
3-7/Vtn7^yy (0.37 g, 3.3 mmol) fthl&v 25 < CT?2P#f B M# bfc 0 £0£ 

10 4,5-^^-2-{[(3-7/u^-n7ai^/i-)-r 5L/1*?-M& 

7*^/1^;* o.45 g£r#fc: 0 

1 H-NMR (CDC1 3 ) 5: 2.35 (3H, s, CH,), 2.37 (3H, s, CH 3 ), 3.93 (3H, s, 

CH 3 ), 6.90-7.05 (3H, m, PhH), 7.31-7.36 (1H, m, PhH), 7.78 (1H, s, PhH), 

8.00 (1H, s, PhH), 9.20 (1H, s, C(=N)H) 
15 (25-c) 5,6— ittf/V— 2— (3-7;l/^n7x^/U)- 3— $"7V>f y>f S'K!* V 

— 1— tf-f ClUPACife : 2-(3-7/^n^c t ^/P)-5,6-^^^/U— 3-^" 

.LIE (25-b) (0.45 g, 1.6 mmol) , i/T S hV (0.40 

ml, 3. 2 mmol) *5 £l*&4*bT/l^ = !7 A (13 mg) ^rT^=f >-#H^CTn &S7k^< 
20 ^i?^ (5.5 ml) tp\ 25 < C-C20B#^Jt#bfc o ^^^r^cff^b, M&^ffc 

en— 7vKT?8fc*fH-5 r i: J: t) 5, 6-i?y. ^-2- (3-^/P^-a :7^~/u) -3 
-V77^y^ ^KU ^-l-^->- CIUPAC^ :2-(3-7/^n7x^) 

-5,6-^^-3-^y-i — r y-r^Ky^^-hy/i/) 0.35 g£r# 

25 l H-NMR (CDCI3 ) 5: 2.41 (3H, s, CH,), 2.44 (3H, s, CH 3 ), 5.79 (1H, s, 

CH), 6.96-7.02 (1H, m, PhH), 7.40-7.47 (2H, m, PhH), 7.48 (1H, s, PhH), 
7.65-7.70 (1H, ra, PhH), 7.73 (1H, s, PhH) 

(25-d) 5, f (3-7;l/tn 7 i^k) -3-*/^ W 7^yK 
y^-1-^-^ [IUPAC^ : 2- (3- -7 tVHrxi-7 -5,6-^^^/1^-3 



WO 2004/048332 




PCT/JP2003/014986 



62 

±IB(25-c)O^^I (0.34g, 1.2 mmol) ^H»!|40 (4-d) h WlffliZ. LT^Jg 
24 mgSrfcfc. 
mm 26 

5 5, 6- &--7}VHr 'xi -7^~}V) -3- (4- y 1 - fcT^ it—M 

5, 6- v 5 /. ^vW-2- (3- y/Vct-n ycn^/v) — 3— J&AtfWf-W y >f ^ K P I/— 
1-^-^ CIUPAC^ : 2— (3-y/l^n:7a:=^)-5,6-v > y^V'-3-;*-3r 

y-i-^y^Ky 24 mg^fflv\ m^a^mciu-cfliiaft: 

10 &m 10 mg3r#fc„ 200~202'C 

^-NMR (CDCI3) 5: 2.00-2.38 (4H, m, piperazine), 2.20 (3H, s, NCH 3 ), 
2.37 (3H, s, CHa), 2.38 (3H, s, CHg), 3.15-3.75 (4H, br m, piperazine), 
5.93 (1H, s, CH), 6.85-6.91 (1H, m, PhH), 7.27-7.43 (3H, m, PhH and C 4 - 
H), 7.69 (1H, s, Cj-H), 7.70-7.75 (1H, m, PhH) 

i5 mmm 27 

5, 6-^;* (3-7;^0 7j=/V) -3- (4~7« f-A^—l— ^7i?=^) 

65% fomitl- hVV& (13 mg, 0. 34 mmol) ^frifrfr&T K K (3 

ml) ^ITO?^ 5, 6-^ f ^-2- (3-7^iP 7is^) -3- 1 Ko *W V 
20 -f >-\?V l/-l-Jr^ (83 mg, 0.31 mmol) O&Tk^y ^^^7 ^ K (3 ml) 

^*ADXL> 25 < C-e35£H# U -£<£>^ l-^nnj;;V#=;M-^;V^ 
(50 mg, 0.31 mmol) (DMAi?* 5 K*?S«rJn*. N 70^-^5 

r. <omm*Wffifflfc u mm* v upm o t h y ^ - (^ n p 

25 J* \ J —7^=20 : 1) b/c^ #f>^fc^^?ft^— ^^T'^-f 5 

££fc.fc&tKartj£» 21 rag£r#7c 0 gll^ 146-148^ 
l H-NMR (CDC1 3 ) 6: 2.38 (3H, s, CH3), 2.40 (3H, s, CH 3 ), 2.73 (3H, s, 
NCH3), 3.01-3.14 (6H, m, piperazine), 3.18-3.24 (1H, m, piperazine), 
3.32-3.38 (1H, m, piperazine), 6.43 (1H, s, CH), 6.85-6.91 (1H, m, PhH), 
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7.33-7.39 (1H, m, PhH), 7.36 (1H, s, C 4 -H), 7.66 (1H, s, C 7 -H), 7.66- 
7.76 (2H, m, PhH) 

mm 28 

5, 6- i?t =f-?V-2- (Z—7 ;V$-u? -3-^7/^^ri/^^/^^W 
5 VK'jy-l-ty [IUPAC^:2- {[2-(3-^/^n^^=/l^)-5,6-^ 

(28-a) 5, 6-v 5 ^ (3-7;l^tn7i^) — 3-^ \>*-*yJ];Vi$~;V* 

fwwy^fyKyy-i-ty [iupac^ :2- {[2-(3-7;i/iP7 

10 ^—M-5,6-i?*^/U-3-a-*cy-2,3-i?ll Kn — 1H— -f yW > KWU— 1 

Tk^Ts 5,6-^^/^-2-(3-7^^-d7^=7U)-3-t Kn^W^y 
^-1-^-^ (0.15 g, 0.55 mmol) O&StR^ h ^ k Kn77V (5 ml) ^ 
1-60% !7A (24 mg, 0.60 mmol) %lM7L10ftm$t&. 7a*ft||x 

15 ^ (67 ml, 0.60 mmol) £:J|J;t, 25^CT?— &}f#Lfc 0 £0&*j£&MJEa$i U 

^^tk^o^, gfcu^/u-ettw, i&foNaci^T*sfc^ e£&u ^^-r 

f W y-f ^ K!J y-l-tv [IUPAC£:2- {[2-(3-^^ 
3ru7^z^;\s) -5, 6-i^y ^l^-3-^y-2, 3-S?fc Kn -1H — f y-f ^ K 

20 -/V-l-^/^W} ifc^ zn^oi^^/k] 0.19 g£r#fc 0 

l H-NMR (CDC1 3 ) 6: 1.17 (3H, t, C^CH,), 2.38 (3H, s, CH 3 ), 2.40 (3H, s, 
CH3), 3.56 (1H, dd, CKj), 3.73 (1H, dd, CHjj), 4.05-4.11 (2H, m, CHjjClQ, 
6.52 (1H, s, CH), 6.87-6.95 (1H, m, PhH), 7.33-7.42 (1H, m, PhH), 7.43 
(1H, s, C 4 -H), 7.63-7.82 (2H, m, PhH), 7.66 (1H, s, C 7 -H) 

25 (28-b) 5, 6->^^f ;P-2- (3-7;^d7i^) -3-*;^^^^f W 

Wy-r^KlJy-l-ty (IUPAC^ :2- {[2-(3-7^tD7i-;^ 
t^fr-Z-ttV —2, 3-^fc Kn-lH-^f ^ Y—jV— 1 — f^] 

mm 

_hfB(28-a)<£>£j&fe (0.19 g, 0.53 mmol) t IN NaOH (0.59 ml) £y^y— /U 
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Naci^-e^, «u mjE^-r s ^ £ ^ £ t> wm\k&m 0.15 g &#fc 0 
nm^J 29 

5 5, 6-i?y ($--7 )V$ru-y zcz=.)V) -3- [2- (4-y ^Vt"-1- tf^y^ 5 

=.;v) -2- y ^ =3f i/] y ^ is K y 1 - ^ 

5, 6- (3-7/^tn7x^) W f/l/^W y-f 

[IUPACife : [2- {[2-(3-^/W^-n^^^/^)-5,6- 
i^^^-3-^-dry-2,3-i?t Kn— 1H — i yjl/YsV-l-^Mtt 
10 |M] 0.15 gSr^V\ ^»j3^^^LT^M^b^ 0.16 g^#fc 0 ife^ 

196~197°C 

I H-NMR (CDClg ) 5 : 2.15-2.37 (4H, m, piperazlne), 2.25 (3H, s, NCH 3 ), 
.2.38 (3H, s, CH3), 2.40 (3H, s, CH,), 3.01-3.15 (2H, m, piperazine), 
3.36-3.46 (1H, m, piperazine), 3.54-3.64 (2H, m, piperazine and CHg), 
15 3.80 (1H, dd, CRj), 6.58 (1H, s, CH), 6.88-6.93 (1H, m, PhH), 7.35-7.41 

(1H, m, PhH), 7.43 (1H, s, C 4 -H), 7.63-7.77 (2H, m, PhH), 7.67 (1H, s, 
C 7 -H) 

mmm 30 

(+) -5, 6-^y ^/\s-3-Zfu tf^X/ViS-sV?. (3- \f ]} y 

20 >fyK!Jy-l-ty (IUPAC^: (+)-2-[5,6-^y^-3-^y-2 

-(3-tfU ^=/W)-2,3-e?fc Ka-1H — ( y-i 1/ \?~-;V—l—'i/v\ffi$k ^fxx 
\fjl<au^;v\ 33 (-) -5, 6-i?J ^-3-^13 Tg^X/UT^-sU* 
-2-(3-t°y iS/^J yjl/\?V l/-l-$-y [IUPAC^: (-)-2-[5,6- 
i?t =$->v-z-tt y -2- (3- fcf y v^w) -2, 3-i^t: Kn -ih — f y-T ^ K— 
25 /W-l— iVklg^ y'nfcVlo^TVl'] 

(30-a) (+)-5,6-^y ^/W-3-^/^^rV^^-2-(3-tf y $W>f y-f 
i^Ky^-l-^-V [IUPAC£ : (+)-2-[5,6— ^y^-3-^y-2- 

(3- t: o y ^/u) -2, 3- -^t kp -ih — r y<^ k— rttifm *?J:t>* 
(-) -5,6— ^y ^-3-*/W7j?^^y ^-2- (3- \f y s^/uw y^ 
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-l-3r>- [IUPAC^: (-)-2-[5,6-^^^-3-^y-2-(3-ey 
*J?=.jV) —2, Z—i?K Kn — 1H — < y-f > 

fc(D5, 6- v 5 ^ ^/ls-3-%/Utf3ri/J. ^yi — 2- (3— \f0 S^/U) -< y ^ 
Kpy-l-tV [IUPAC^ : 2-[5,6-v ? ^^-^-3-^y-2-(3-t°y 
5 ^=/k)-2,3-i?t Kn-lH-^y-T y K— )V- \-^( ;Vmm i(-)-7x= 

#bttfc^lN ^T^ai-S^ir^i^) (+)-5,6-^^/U-3-^77^^ 
v"^^-2-(3-fc°y ^M^y^^W is-i-yjri/ [IUPAC^: (+)-2 

- [5, 6-^ f-/U-3-^y-2— (3- tf y -2, 3-S?fc Kn -1H-- < y 
10 ^^K-/P-l--r^]g^] Sr#f Co 

Jfci£3fe^ Ca] 29 D =+108.6 ° (0=1.0^ ^op*;^ : 7-/1^=1 : 1) 
(+)-7x=;l/xf;i,r 5: ^«r^V>±fai: |BI«©^5fefc-c % (-) -5, 6-v?y 

^•/p-3-^7/w#^^^ ^ /V _ 2 - o- try ztM^ y-f >- Ky v-i-^-v ci u 

PACiS: (-)-2-[5,6-v ? ^^/l—3-^-=3ry-2-(3-tfy^=/l<')-2,3- 

15 Kn — ih— -f y-f v k-/^- i — r m mm £#?c 0 

Itt&ytm [a] 29 D =-106.4 ° (c=1.0, ^no*;^:^^;^i : i) 
(30-b) (+) -5, 6- v ? y.^-3-y B nxKdr^yW7}?-/^ ^,v-2- (3- fc°y 

^)-fy^yK!Jy-i-ty [iupac£ : (+)-2-[5,6-s^?vw-3- 

^y-2-(3-t°y S?=/U)-2,3-$?fc Kn-1H — Ty^^K— /V-l-^/W] 
20 gj& fcT/l^c^AO *5«tTJ« (-) -5,6-^^-3-^13^^/^= 

^y^/u-2-(3-t°y s?/i/Wy>fyKij [iupac£: (-)-2 

- [5, 6- v>y ^/W-3-^y-2- (3- fc° y -2, 3-^t Kn -1H-- f y 
^ K— /i^— 1— isulffim b?/i^;*"7Vi/) 

25 aMKb-frftSTm. 

(+) —5, 6- v*;* ^/U-3-y*o ^=3r^/^=yuy ^,1—2- (3— t°y y 
^^Ky^-l-^-V [IUPAC£ : (+)-2-[5,6-^^/k-3-^y-2 
-(3-fy i?~/U)—2,3—i?K Kn-iH-^y^VK— /^-l->f /P]fifcBfc y*n 
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hmft& [ a ] 2 8 0 =+ 106. 3 ° (c=l. 0, ^ n n ifrjV A) 

(-) -5,6-^ y-^/V-Z-zfniS**/*) (3-fc°y y 

4^ Ky 1— ^-J^ (IUPAC^: (-)-2-[5,6-^p«^U-3-^-'ary-2 
-(3-f!J ^/u)-2,3-i^t Kn-iH— < y-f^F— f^]BB$ 

JtJgftg [a] 29 D =-101.9 ° ^DB^U) 
HJfcM 31 

msmm\ 

(31-a) ^JSM3^*5^S^#?^(-)^^^m^l5.0 mg&tK&te"?- b V V & 
45.0 mg&^^W7Kfc2§fi?U £*£:5.0 ml t Lfc 0 ^07k^%^5ig 

(31-b) mfe^jS^^ttS^^^C-)^^^^.© mgRt*/K *$f250.0 mg 

^mtmmm^mmv, ±m%s.o mi t\^tc 0 z.<Dymmitmmz>®u mm 

h y ^) zm^xmrnisTttcymmt l-c^v^ 0 
tifmxffim&&<Dm$%wm^tc 0 MSrigtt^ 
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-h!B* 1 O tfcV^^HS <fc 5 if&W<Ofc&m<»^t?*<om&8ZML 
(LD 50 ) f^Jx.«^Ufc4 1 -e*^t>^T*«120 mg/kg (i.v.) JBJLb&^U 
Jftttg|£ bT©^^Sp-efcS50%^BRft (HD 60 ) 4rif<T**fc^c*V\ BP*>s 

— # N J; < «feih/T V ^ 5 JAfflff-Cfe S #7 <fc Xttt+Zis* — 
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% 11 a 
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R 2 fc^&&&3ifLTVvrt><fcV^; t ~/K ^^vVK tfU^/K trjJS?Av* 
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^ytV, *3«fcrKa; (j) 
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— (CH 2 ) n --C— OE 
10 O 

e f*7K^> i~6 (Dmm^n^mikT^/u-MtLnr^^ 

/K $SMWt 1 ~ 3 <D 1 £U:<£> 7 y ^-Cgm $ *VCV ^ 3 7/V*cJV, 2-*h ^rv^ 

=/k i, 3 — ^^^^^yy /v*3j:t^iH — r^KUA^fcfcsifc^&wi 

20 V\ n" &0~3CE>#0 ; 

-(CH 2 ) n . -T-G 

0fcft7Vi"¥-/K ^^l~3<Dl^_h^^5/m-ee^$^-CV^ST/^^7K 2 - 
^ h^a^vK ^«tt^T^^^-/^e>^S^fe^$^5 N n' J* 
25 1 ~ 3 <DWt) ; 
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